Background: functional assessment is an important component of the management of older adults in the emergency department (ED) as the function level has been identified as a predictor of adverse events including ED re-presentation. A systematic review (SR) of all functional assessments utilised in EDs has not been undertaken making assessment selection, on the basis of evidence, difficult for staff. Objective: this SR: (i) identified functional assessments that have been utilised in ED settings, (ii) examined what psychometric properties analysis has been completed and (iii) established recommendations for practice. Methods: electronic database searching was completed utilising key search terms. Articles were reviewed using pre-determined inclusion criteria. Each study was appraised using quality criteria for aspects of validity and reliability in addition to clinical utility, interpretability and responsiveness. Recommendations for practice were determined on the basis of the extent of psychometric data generated in ED settings and whether or not the assessment was specifically developed for ED use. Results: a total of 332 articles were identified of which 43 articles utilising 14 functional assessments were retained. Psychometric testing was scarce. Functional assessment has been reported internationally and only with older adults. Following appraisal four assessments [the Identification of Seniors at Risk (ISAR), Triage Risk Stratification Tool (TRST), Older Adult Resources and Services (OARS) and Functional Status Assessment of Seniors in Emergency Departments (FSAS-ED)] were recommended for practice with moderate reservations. Conclusion: the ISAR or TRST are suitable for fast screening, whereas the OARS or FSAS-ED are more suitable for a comprehensive understanding of functional performance. Further research is warranted and recommendations for ED assessment may change as more becomes known about psychometric properties and clinical applications of other assessments.
Introduction
Functional assessment is a component of the management of older adults in emergency departments (EDs) [1] . It has been identified as a predictor of adverse post-discharge events and ED re-presentation. Allied health, nursing or medical staff can be responsible for completing functional assessment of older adults. Variability exists in the types of ED functional assessment utilised and, currently, there is an absence of clinical guidelines to direct assessment selection [2] . Emergency medicine physicians require accurate and sensitive information regarding function to appraise patient status and make decisions for discharge to community or in-patient admission. This systematic review (SR) is the first to provide allied health practitioners, nursing staff and emergency physicians with comprehensive information regarding previously utilised ED functional assessments, the psychometric testing that has been completed on them in the ED and recommendations regarding assessment choice.
Background
ED presentation has been identified as a sentinel event for older people; a time when immediate medical problems can be addressed and risk factors assessed and managed to reduce the probability of future adverse health outcomes [1, 3, 4] . The substantial use of EDs by older adults is acknowledged. Aminzadeh and Dalziel [5] stated: 'compared with younger persons, older adults use emergency services at a higher rate, their visits have a greater level of urgency, they have longer stays in the ED, they are more likely to be admitted or to have repeat ED visits, and they experience higher rates of adverse health outcomes after discharge' ( p. 238).
Older adults pose assessment challenges for ED staff. In addition to the primary presenting medical conditions, a patient may experience medical co-morbidities, a history of falls, cognitive impairment, multiple medication use and functional decline [6] [7] [8] . Presentation complexity often effects problems post-discharge and influences patient re-presentation to ED. Comprehensive geriatric assessment is time consuming and requires specialist expertise not always readily available in the ED. An alternative to comprehensive geriatric assessment is risk factor screening [9] . Function, one of these risk factors, is predictive of adverse health outcomes [10] [11] [12] [13] . In the ED setting, information about functional ability and decline may assist diagnosis [14] as it can signify underlying complex and chronic conditions. Beyond diagnosis, functional performance information facilitates recognition of any post-discharge needs [15] . Assessment of functional ability and independence in activities of daily living (ADLs) have been identified as pivotal to ED discharge decisions [16] and recommended as an essential element of good practice with older adults [1, 17] .
Function is assessed in standardised and nonstandardised formats using expert observation of performance or self/informant reports. In an ED setting, where the focus is on acute medical issues, assessment of function must be prompt, sensitive, practical and directly related to post-discharge requirements. Previous studies have indicated that functional assessment in this setting needs to be fast to administer and score [8, 18] and that comprehensive geriatric assessment may not be feasible [18] . Additionally, it has been acknowledged that the fast-paced ED environment can be problematic for staff attempting to make expeditious and accurate assessments of older adults [19] [20] [21] and that assessments, which require staff to engage in work 'outside the usual work practices of ED staff ' [22], may be a barrier to assessment uptake. Previous studies have recommended the use of standardised instruments for assessment [23] [24] [25] , however, ED clinicians have failed to adopt a consistent approach [2] . Some clinicians consider suitable ED functional assessments are non-existent [8] , whereas others use standardised functional assessments despite recognising that these were not designed for ED patients [26, 27] . Increasing attention has, therefore, been given to the development of functional assessments specific to ED [11, 28, 29] . To date, however, no SR of functional assessments utilised in EDs has been undertaken. Consequently, as emergency medicine practitioners are unaware of all functional assessments used in ED they may be hampered in their selection choices on the basis of evidence that collectively appraises psychometric properties.
Objectives
This SR is the first to identify and evaluate properties of all functional assessments utilised in ED settings. To encapsulate the scope of functional assessment practice and to ensure all functional assessments used in EDs were identified, the review was not limited to older adults. Three research questions were addressed: (i) What functional assessments have been used in ED settings with adults? (ii) What psychometric properties analysis has been completed on ED applications of assessments? and (iii) What functional assessments should be recommended for ED use?
Methods

Search strategy and selection criteria
Relevant publications were identified using a computer search strategy of MEDLINE® and the Cumulative Index to Nursing and Allied Health Literature (CINAHL) (Supplementary data is available in Age and Ageing online, Appendix Table S1 ) between January 1996 and October 2011. Search results were exported to a reference management system (EndNote® Windows Version X3) that enabled duplicate records to be identified and excluded. In total, 332 sources were identified and retrieved. MEDLINE revealed 240 sources with CINAHL yielding an additional 92 sources after the removal of MEDLINE duplicates. Inclusion screening occurred in two phases.
Phase 1: abstract and full-text review
Abstracts of 332 papers were read by two reviewers and independently judged as 'excluded' or 'included'. To be included in this phase assessments had to be standardised, examine functional performance, be administered to adults within the ED, have published assessment results and be published in English. Where reviewers agreed on inclusion, papers progressed to the second phase of screening (n = 107). When reviewers agreed to exclude, the publication was read, in full, by a third reviewer to confirm exclusion. If the third reviewer did not concur on exclusion, the paper was included in the second review phase.
Two hundred and twenty-five papers were rejected during the abstract review process. Rejection was based on no functional assessment used (n = 184); a standardised functional assessment was used to collect data with adults, but not administered in the ED setting (n = 9) or the paper was not written in English (n = 32). Papers not printed in English were written in: Spanish (12), French (7), Portuguese (3), Danish (2), Dutch (2), German (2), Chinese (2), Finnish (1) and Turkish (1) . Six SRs were retained during this phase.
Two reviewers read the remaining 107 full papers and independently determined inclusion. In four instances, correspondence was undertaken with paper authors to clarify aspects of the study to enable criteria to be established. Forty-eight papers were rejected after reading the full text. The reasons were: no functional assessment was used (n = 13); functional assessment occurred within the ED but failed to use a standardised functional assessment (n = 10); a standardised functional assessment, although used, was not administered in the ED (n = 24) and a standardised functional assessment was administered but results were not published (n = 1). A total of 273 papers were rejected during the abstract and full-text review, leaving six SRs and 53 papers for further review.
Phase 2: examination of assessments and linkage to the ICF Forty-eight different standardised assessments were identified in the remaining 53 papers. In this second phase, assessments were examined to determine whether they addressed function as defined by The World Health Organization's International Classification of Functioning, Disability and Health (ICF) [30] . Each paper was separately reviewed by two researchers. Those assessments which clearly failed to address function were excluded and the remaining assessments were then systematically linked to the ICF using established linking rules [31, 32] . Linking to the ICF allowed calculations to be made regarding what proportion of the assessment addressed function. Assessments were then only retained if they (i) were developed for use in ED settings, or (ii) addressed two or more domains of activity and participation, as specified by the ICF and (iii) 50% or more of assessment items addressed activity and participation.
Three papers, detailing eight assessments, were eliminated based on a visual review of assessment titles and question composition as it was determined that they did not address function as defined by the ICF. The remaining 40 assessments were subsequently linked to the ICF. Every question in all 40 assessments was examined, and meaningful concepts were identified and correlated with ICF domains. Fourteen assessments were retained: two specifically developed for use in the ED and 12 that covered two or more domains of activity, as specified by the ICF, and >50% of assessment items addressed activity domains. These assessments became the focus of this SR. The paper identification and review process is shown in Figure 1 .
An author-developed data extraction form was used to systematically record assessment use and information regarding psychometric testing. Data extraction was completed by one reviewer and cross checked with the original article by a second reviewer. The data extracted was: assessment name, study location, assessment administrator, purpose of assessment, sample sizes used in studies, demographic information of assessment recipients, details of psychometric testing and ED discharge outcome.
Once psychometric testing information was extracted, it was evaluated using pre-determined quality criteria established and published by Terwee et al. [33] and Muñoz-Mendoza et al. [34] . These criteria, which classify results as positive (+), indeterminate (?), negative (−) or no information available (0), are described in Table 1 . Based on the recommendations of Terwee et al. [33] , studies were required to have a minimum sample size of 50 to be included. Numeric scores were not used to summarise the quality criteria, as is the case in some other SRs, as the allocation of scores assumes equal importance of psychometric properties [33] . As psychometric properties are only specific to the population and setting in which they are tested [33] , this study did not include details of psychometric testing completed on these functional assessments in other clinical settings (such as in the community or acute care) or with other patient populations.
Results
The review identified 43 . Although not specified in the search strategy all papers meeting inclusion criteria described functional assessment of people aged 65 years or older. Nineteen studies included only ED discharge patients, whereas another 19 studies included patients who were discharged from ED to the community and those admitted from ED to hospital. ED discharge destinations were not recorded in five of the studies. Assessments were typically administered by researchers or research assistants (n = 29). When administered by clinicians, nurses were the most frequent administrators (n = 7) followed by occupational therapists and medical practitioners (both n = 4). All assessments were scored based on verbal responses provided by patients during the ED visit.
Fourteen functional assessments met study inclusion criteria after linkage with ICF codes (Supplementary data is available in Age and Ageing online, Appendix Table S3 ). In several studies, more than one standardised functional assessment was utilised, resulting in a total number of 66 applications. The most commonly applied assessments were the Older Adult Resources and Services (OARS) (n = 14) and the Identification of Seniors at Risk (ISAR) (n = 11). The majority of assessments were developed for non-ED populations but applied in the ED setting.
Three reasons were identified for the administration of functional assessments to older patients in EDs: (i) to characterise attributes of patients attending EDs at a particular point in time (demonstrated in seven studies); (ii) to provide ED baseline information for comparison with later outcome measures (20 studies) and (iii) to provide data for psychometric studies (30 studies).
The extent of psychometric testing on these assessments is shown in Table 2 . In summary, psychometric testing was scarce with none of the assessments being systematically examined for all elements of reliability and validity. Psychometric testing on these assessments examined four McCusker et al.
[12] Salvi et al. [64] McCusker et al. [37] McCusker et al. [38] Dendukuri et al. [35] McCusker et al. [39] Moons et al. [40] McCusker et al. [40] McCusker et al. [38] McCusker et al. [39] McCusker et al. [39] Susser et al. Three aspects of reliability were examined: internal, inter-rater and intra-rater/test-retest. Information on clinical utility, responsiveness and interpretability was also extracted. Inter-rater reliability was the most commonly tested aspect of reliability and was tested on the Barthel Index [62] , FSAS [25] , Katz ADL Scale [62] , SF-12 [50] and the TRST [23, 28] . Interestingly, only the TRST obtained a positive rating score for inter-rater reliability. Clinical utility was positively rated for the Functional Status Assessment of Seniors in Emergency Departments (FSAS-ED) [25] , ISAR [35] and TRST [22] . Table 3 presents the quality ratings for all assessments.
In addition to individual studies applying a functional assessment in the ED, six SRs [5, [67] [68] [69] [70] [71] , which focused on the care of adults in the ED, were identified in the search. These were examined to determine whether 
Delimitations
There are three delimitations. First, as the search strategy used two electronic databases and publications only in English, the review may fail to encompass all published literature. Secondly, this review did not endeavour to evaluate methodological quality of each study. Study findings were taken as reported. Finally, all patients assessed in EDs using functional assessments were 65 years or older. Caution should, therefore, be taken if applying review findings to younger clients.
Discussion
Older adults have unique needs when they present to EDs. They often have complex medical histories, high rates of ED to in-patient admission and are particularly vulnerable to adverse events after ED discharge. Those discharged home are at risk of adverse health outcomes including ED re-presentation, functional decline, decreased quality of life and even death [10, 72, 73] . It has been reported that 51% of patients discharged from EDs are unable to complete basic ADLs [54] . Increasingly, there is recognition that the functional status of older adults should be assessed during ED presentation to ensure comprehensive patient management. If time and resources are to be allocated to functional assessment, appropriate methods need to be identified and implemented. The purpose of this study was to identify and review functional assessments available for use with adults in EDs, and evaluate their psychometric properties as tested in an ED setting. After applying inclusion criteria, the SR identified 14 functional assessments used in EDs. The first major finding of this study was that functional assessments used in ED were administered only to people aged 65 and over. Although adults under 65 are the largest group of non-urgent patients presenting to ED [74] , no studies reported functional assessment of this group. This finding may reflect that ED practitioners are aware that older patients are most at risk of adverse events following ED discharge.
The second major finding was that assessments were always administered using self-report despite the option that some assessments can be completed using patient observation. This was unexpected as observation of performance would provide real-time data of patient function. The lack of functional assessment by observation may have been influenced by time restraints, limited clinician expertise in observational functional assessment or the lack of an appropriate physical space to complete such assessment. This finding warrants further exploration to consider the impact of self-report versus observation data in ED functional assessment.
The third major finding was that limited psychometric testing has been completed on functional assessments in the ED (as illustrated in Table 3 ). None of the 14 functional assessments had been systematically studied for all components of validity and reliability. This makes it impossible for clinicians to select ED assessments on the basis of psychometric rigour and relevance alone. The lack of predictive validity evidence in most tools renders it difficult for clinicians to make decisions (about the need for admission versus discharge or the need for community services postdischarge) simply based on psychometric evidence. A consequence of this is the need to recognise other factors at work in clinical decision-making-not least of which is the ED context. In the fast-paced ED setting, clinicians need ready access to assessments with sound psychometrics to enable them to confidently make decisions based on assessment results. The current status of incomplete psychometric testing enables recommendations for ED functional assessment with some reservations, influenced by what psychometric evidence is currently available and by the extent to which the assessment was either developed for use or tested in EDs.
The fourth major finding was that only four assessments used in the ED were specifically developed for ED practice: the TRST, ISAR, the Runciman Questionnaire and the FSAS-ED. Three of these assessments were designed as screening tools to identify patients possibly at risk of particular adverse events, whereas the FSAS-ED provides a more comprehensive assessment of current function. The depth of assessment is represented by the number of items in each tool. The three screening tools contain either six or seven items compared with the FSAS-ED which contains 40 items. All four assessments can be administered via selfreport. The ISAR and TRST have undergone the most extensive psychometric evaluation but neither performs consistently better than the other. The FSAS-ED, which shows promising potential, is still in the early stages of psychometric testing and is currently only available in French.
Conclusion
This SR identified limited psychometric testing on functional assessments. Following appraisal including quality criteria, extent of ED psychometric findings and primary clinical population, four assessments (the ISAR, TRST, OARS and FSAS-ED) are recommended for practice with moderate reservations. Where time and personnel are constrained and screening is the only realistic option for functional assessment of older people, the ISAR or TRST are the assessments of choice as they have had the most extensive psychometric testing including positive ratings for clinical utility. These assessments should be used with the knowledge that a more comprehensive functional assessment should be utilised for patients identified to be at risk. Where time and personnel permit a more detailed assessment, this review recommends the FSAS-ED or the OARS as a comprehensive assessment. These assessments have undergone the most extensive testing in the ED and both address a minimum of five domains of activities and participation as specified by the ICF. It is important to note that the FSAS-ED is currently only available in French and all testing has been completed in this language. As additional knowledge and research about psychometric properties and ED clinical applications of assessments advances in the future, further review of available in-ED assessments may be required.
Key points
• Functional assessment is an important part of ED assessment due to the relationship of poor function with adverse outcomes.
• SRs of functional assessments of older adults in ED have not been previously completed.
• This SR identified that limited psychometric testing has been completed on functional assessments in the ED.
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